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Shows modern methods of balancing woodcutting tools. Described nezrivnovazhenist static and static balancing tools, construction equipment for balancing. A new device for measuring static imbalance instruments and their mechanical and radial runout. 
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Wood cutting tools for machine spindle can rotate at up to 24,000 min-1. During these speeds even much nezrivnovazhenist causes the cutting tool to machine vibration. The vibrations will shorten the life of the machine, destroy bearings, foundations, reduce quality processing pieces of wood. Reducing imbalance to the limit, which allowed the technical specifications provided special operations - balancing. Balancing involves combining physical center of gravity of the tool with geometric and placing it on the axis of rotation. Reducing imbalances tools will enhance their life and improve product quality.
The purpose of research - improvement devices for balancing woodcutting tools.

Materials and methods of research. For research use flat circular saws GOST 980-80, circular saws with carbide plates with GOST 9769-79, nozzles cutters GOST 11290-80. Nezrivnovazhenist instruments determined in accordance with GOST 22061-76. Static balancing performed by known methods on known devices, as well as a special technique developed at the device for measuring static nezrivnovazhenosti instruments and their mechanical and radial runout.

Results. To determine the static tools used nezrivnovazhenosti circuit, which depicts a disc whose center of gravity is shifted relative to the axis of rotation by the amount due to the presence of the masses and nezrivnovazhenyh. Tools imposed on the mandrel landing. Mandrel diameter pins should be no more than 15 mm. Mandrel and prisms (knives) temper (HRC 50-52). Balancing performed in several stages.

The cutting tool fixed on the mandrel so both the machine spindle. In such a situation mandrel is placed on a prism. Under static moment mandrel roll prisms, instrument and center of gravity moved to the lowest point trajectory, and will be near the equilibrium point.

On the front surface of the tool is applied chalk line 1, which runs through the center of rotation vertically and about which shows the position of the center of gravity biased. Then the mandrel tool returns a beloved side at 90 °. Risk one takes a horizontal position, and the tool will do the maximum static moment. Mandrel release, and is rolling on prisms. Removal Tool explicit static imbalance carried out as follows. 

The Ukrainian State Research Institute nanobiotechnologies and resource (UkrNDINanobiotehnolohiy) created a device for measuring imbalance beats and instruments (patent of Ukraine № 81448). 

Conclusion. The patented device will increase the life of the machine, not ruynuvat Bearing, foundations, improve the quality of processing pieces of wood.
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Wood cutting tools for machine spindle can rotate at up to 24,000 min-1. During these speeds even much nezrivnovazhenist causes the cutting tool to machine vibration. The vibrations will shorten the life of the machine, destroy bearings, foundations, reduce quality processing pieces of wood. Reducing imbalance to the limit, which allowed the technical specifications provided special operations - balancing. Balancing involves combining physical center of gravity of the tool with geometric and placing it on the axis of rotation. Reducing imbalances tools will enhance their life and improve product quality.
The purpose of research - improvement devices for balancing woodcutting tools.

Materials and methods of research. For research use flat circular saws GOST 980-80 [1], circular saws with carbide plates with GOST 9769-79 [2], nozzles cutters GOST 11290-80 [3]. Nezrivnovazhenist instruments determined in accordance with GOST 22061-76 [4]. Static balancing performed by known methods on known devices, as well as a special technique developed at the device for measuring static nezrivnovazhenosti instruments and their mechanical and radial runout [5].

Results. To determine the static tools used nezrivnovazhenosti circuit (Figure 1), which depicts a disc whose center of gravity is shifted relative to the axis of rotation by the amount due to the presence of the masses and nezrivnovazhenyh [6].

Centrifugal force is determined by the formula:


[image: image1.wmf]ст

p

i

i

i

i

c

e

m

D

D

r

m

F

F

2

2

2

2

w

w

w

w

=

=

=

=

=

å

å

å






 (1)

where:

mi - unbalanced mass, g;

 ri- Eccentricity unbalanced masses cm;

 mp - Mass drive g;
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- Angular velocity, s-1;

 Di - An imbalance of supply, g*cm;

 D - The main vector imbalances g*cm;

 Fi -term Centrifugal force of the masses, N;

 ecm  - Eccentricity of the center of mass of the disk, cm

Static balancing tools rotating recommended by the ratio of length and diameter equal. The simplest device for static balancing (Figure 2) includes two prisms 1 of carbon tool steel U8. Supporting edge prisms exhibit strictly horizontally and at the same height (accuracy of 0.02 mm length 1000 mm). At prism set pins 2 mandrel tool 3 to be balancing.

Fig. 1. Scheme of static nezrivnovazhenosti

Fig.2. Device for balancing

Tools imposed on the mandrel landing. Mandrel diameter pins should be no more than 15 mm. Mandrel and prisms (knives) temper (HRC 50-52). Balancing performed in several stages.

The cutting tool fixed on the mandrel so both the machine spindle. In such a situation mandrel is placed on a prism. Under static moment mandrel roll prisms, instrument and center of gravity moved to the lowest point trajectory, and will be near the equilibrium point.

On the front surface of the tool is applied chalk line 1, which runs through the center of rotation vertically and about which shows the position of the center of gravity biased. Then the mandrel tool returns a beloved side at 90 °. Risk one takes a horizontal position, and the tool will do the maximum static moment. Mandrel release, and is rolling on prisms. When the tool stops on its radius is applied chalk line 2, which shows the position of the center of gravity biased. The operation is carried out once during the mandrel tool set on the prisms so that line 2 was located in the horizontal plane on the other side of the axis of rotation. After damping vibrational movement mandrel equilibrium mark vertical bar 3. Thereafter believe that shifted the emphasis lies on the line that is the angle bisector that is dashes between 2 and 3. This line indicates the line 4 and called heavy accent on it is center of gravity. The opposite line from the axis of rotation of mandrel called easy.

Removal Tool explicit static imbalance carried out as follows. For this mandrel to guide the prisms so that the line 4 was located in the horizontal plane. By the light side of the instrument in a convenient location fix zrivnovazhuyuchyy goods (pieces of clay) such magnitude by which the mandrel tool ceases to act static moment. The value of a balanced load selected empirically by multiple repetition of the experiment. While proper selection of the value of goods zrivnovazhuyuchoho label 4 is in the horizontal plane, both right and left of the axis of rotation.

The Ukrainian State Research Institute nanobiotechnologies and resource (UkrNDINanobiotehnolohiy) created a device for measuring imbalance beats and instruments (patent of Ukraine №81448). The device (Fig. 3) contains from 1, counters 2 tyahartsi 3, a variable nozzle 4, rod 5, bearings 6 disc pollen 7 roller 8, clamps 9 for fixing ball, clamp 10 for fastening indicator LED watch type 11 conical extension 12, prismatic notches 13 in the upper ends of the uprights.

To determine the imbalance puts on roller 8 instrument. Roller set on rack 2, which are fixed on the basis of 1, while the 6 ball bearings placed in prismatic slots 13 and fixing clamps 9. The tool, for example, put down the chalk mark in the lower position of the tool. If after turning the tool label is always in the down position, meaning that the instrument imbalance (has an imbalance). Later determine the value of imbalance.

Fig. 3. A device for measuring imbalances tool

For this move tyahartsi 3 in the variable nozzle 4, put on a conical extension 12 on rod 5, while seeking stops the tool in any position, focusing on the label (label located in any place). On a scale that is on the web 5, determine the distance from the center of the variable nozzle 4 (from the axis of rotation) and size are known formula imbalance.

Conclusion. The patented device will increase the life of the machine, not ruynuvat Bearing, foundations, improve the quality of processing pieces of wood.
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